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(54) Title: SYNTHESIS OF BIOLOGICALLY ACTIVE COMPOUNDS IN CELLS 



(57) Abstract 

This invention relates to a new method of syn- 
thesis of biologically active substances of determined 
structure directly in the cells of living organisms con- 
taining specific RNA or DNA molecules of determined 
sequence. The method is based on the hybridization 
of two or more oligomers bound with biologically in- 
active precursors of biologically active substances to 
specific RNA or DNA in vivo in the cells of living or- 
ganisms. After hybridization of the oligomers to RNA 
or DNA the biologically inactive precursors bound to 
the 5* and/or 3' ends of the oligomers can interact with 
each other to make biologically active form of the sub- 
stances. This changing of properties is due to chemical 
reactions which bind the biologically inactive precur- 
sors through a chemical bond into a biologically active 
form of the whole compound. 
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Background Art. 

The use of oligo (ribonucleotides and their analogues as 

acids are known (Moser and Dervar., 1987) 

1 watson-Crick base pairing (Duplex structure) 

2 Hooasten base pairing (Triplex structure) 

2. Hoogsten v a nd/or triplex structures with 

c «,. t nuclei aexds °*"* lb ; P jse o£ such „ njug!> „s a, 

b. ccu P !ea to ° 1 «7 r b S ee „ T :: scribed . (US , patent. ..177.1M. 
therapeutic agents has oeen 

5,652,350). ^ coupling of different 

h^ly^ ^stances, such as toxins , tc ^clonal 

— ^rr^tz^i^— r 0 :Lnai 

of cancer ~ j£ f ically recognise cancer cells and in 

antibodies can then specxfx y ^ ^ ^ 

this way «- s P° rt Z lil* level of non-specific interactions 
inefficient due to the high ^ Qf 

between antibodies and other -ells, wn 

the toxins or other biologically active compounds to the w 

CellS m 197, I.M. Klotz and co-authors proposed a method for 
" ier peptide synthesis based on a template- 
complement ary carrier peptid yn propoS ed 

directed scheme (J.*. Raider at ^ 19 J unpro tected 
t he '^'J^^^:^^ of oligonucleotides 
amino acids and the ^ sub gu established only for synthesis 

or peyv-x ^, . _ „- e ^ s r« obtain peptides of tne 

and involved many syntnesx* steps 

determined structure. 
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M. Masulco and co-authors proposed another method for in 
vitro detection of specific nucleic acids by excimer formation 
from two pyrane- labeled probes (Ebata, K. et al . 1995). 

My invention allows the synthesis of different BACs of 
5 determined structure directly in living organisms only in cells, 
which have specific RNA or DNA sequences. In this way, BACs will 
be delivered only to those cells where specific nucleic acids 
are produced. 

Disclosure of Invention 
10 Definitions 

"mononucleomer" 

The term "mononucleomer 0 means a "Base" chemically bound to 
"S" moieties. Mononucleomers can include nucleotides and 
nucleosides such as thymine, cytosine, adenine, guanine, 

15 diaminopurine, xanthine, hyp oxan thine , inosine and uracil. 
Mononucleomers can bind each other to form oligomers, which can 
be specifically hybridized to nucleic acids in a sequence and 
direction specific manner. 

The "S" moieties used herein include D-ribose and 2 ■ -deoxy- 

20 D-ribose. Sugar moieties can be modified so that hydroxyl groups 
are replaced with a heteroatom, aliphatic group, halogen, ethers, 
amines, mercapto, thioethers and other groups. The pentose moiety 
can be replaced by a cyclopentane ring, a hexose, a 6-raember 
morpholino ring; it can be amino acids analogues coupled to base, 

25 bicyclic riboacetal analogues, morpholino carbamates, alkanes, 
ethers, amines, amides, thioethers, formacetals, ketones, 
carbamates, ureas, hydroxyiamines , sulfamates, sulf amides, 
sulfones, glycinyl amides other analogues which can replace sugar 
moieties. Oligomers obtained from the mononucleomers can form 

30 stabile duplex and triplex structures with nucleic acids . (Nielsen 
P.E. 1995, U.S. pat. No 5,594,121). 

"Base" 

"Base" (designated as u 3a M ) includes natural and modified 
35 purines and pyrimidines such as thymine, cytosine, adenine, 
guanine, diaminopurine, xanthine, hypoxanthine , inosine, uracil, 
2-arainopyridine, 4 , 4-ethanocytosine, 5-raethylcytosine, 5- 
methyluracil, 2 -aminopyridine and 8-oxo-N ( 6 ) -methyladenine and 
their analogues. These may include, but are not limited to adding 
40 substituents such as -OH, -SH, -SCH(3), -0CH(3), -F,-Cl,-Br, - 
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HH12). aUcyl. groups and otters. Also, heterocycles such as 
triazines are included. 

"Nucleotide" 

Nucleotide *s used herein means . base chemically bound to a 
sugar or sugar analogues having a phosphate group or phosphate 
analog - 

0 0 lito!T"»eans that at least two -mononucleomers- (defined 
^ove" are chemically bound to each other. Oligomers can be 
oligodeoxyribonucleotides consisting of from 2 to 200 

.cLcides. ^^rr:,:^^^ - 

t-hrouah phosphodiester groups, pno fc> 

s^f oditiioate. --r—rarrrr-oXi:; 

rb^r^anet "ethers. —^-^£2=; 
20 formacet.ls. Ketones. c.rba mates ^ 

* nMj. sua mENA, rRNA and CRN a xn vj.vu j.u 
specific sequences of DNA, RUA. imu triolex 
^ ,. • „„ an i S m S c- they can form stable trxpxex 
the cells of Ixvxng organisms c / in vivo in the cells 

structures with double stranaed aw. or dsRNA 
of living organisms. 



15 



25 



30 



-Alkyl" c . r ,: Ght or branched saturated 

-Alkvl" as used herexn xs a straxgnr. or 

group £vlng from 1 to 10 carbon ^J^J^ ^ 
ethyl, propyl, isopropyl, butyl, xsoouty 
35 hexyl and the like. 

™i"- as used herein is a straight- or 
clef inic.lly-unsaturated group having from two to « ^carbon 
40 atoms. The groups contaxn from one 
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Examples include vinyl ( -CHdbdCH { 2 ) , 1-propenyl ( -CHdbdCH- 

CH(3)), 2 -me chyl- 1-propenyl ( -CHdbdC (CH ( 3 ) ) -CH < 3 ) ) and the like 



n Alkyny 1 n 

5 "Alkynyl" as used herein is a straight or branched 

acetynically-unsaturated group having from two to 25 carbon 
atoms . The groups contain f rex one to three triple bounds . 
Examples include 1-alkynyl groups include ethynyl (-CtbdCH), 1- 
propynyl ( -CtbdC-CH (3 ) ) , 1-butynyl <-CtbdC-CH(2 -CH<3)), 3- 

10 methyl-butynyl ( -CtbdC-CH (CH { 3 ) } -CH(3) ) , 3 , 3 -dimethyl -butynyl (- 
CtbdC-C(CH(3) ) (3) ) , 1-pentynyl { -CtbdC-CH (2 , -CH<2 -CH(3)) and 
1, 3-pentadiynyl ( -CtbdC-CtbdC-CK ( 3 ) ) and the like. 



"Aryl" 

15 "Aryl" as used herein includes aromatic groups having from 4 

to 10 carbon atoms. Examples include phenyl, naphtyl and like 
this . 

"Heteroalkyl" 

"Heteroalkyl" as used herein is an alkyl group in which 1 
20 to 8 carbon atoms are replaced with N (nitrogen) , S (sulfur) or O 
(oxygen) atoms. At any carbon atom there can be one to three 
substituents . The substituents are selected from: -OH / -SH, - 
SCH3, -OCH3, halogen, -NH2 , NO2 , -S(O)-, -S(0)(0)-, -O-S(OHO)- 
0-, -O-P(O) (O) -O-, -NHR and -R. Here R is alkyl, alkenyl, aryl, 
25 heteroaryl, alkynyl, heterocyclic, carbocyclic and like this 
groups . 



" Het eroalkenyl " 

n Heteroalkenyl H as used herein is an alkenyl group in 
30 which 1 to 8 carbon atoms are replaced with N (nitrogen) , S 
(sulfur) or D (oxygen) atoms. At any carbon atom there can be one 
to three substituents. The substituents are selected from group - 
OH, -SH, -SCH3 , -OCH3, halogen, -ISTH2 , NO2 , -S(O)-, -S(0)(0)-, - 
O-S(O) (O)-O-, -O-P(O) (0) -0-, -NHR and -R. Here R is alkyl, 
35 alkenyl, aryl, heteroaryl, alkynyl, heterocyclic, carbocyclic and 
like this groups. 



"Heteroalkynyl n 
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*- 6 ~*>-e ; n is an alkynyl group in which 
■■Heteroalkynyl" as usee - j - (nicroge n) , S (sulfur) or 

1 to 8 carbon atoms are ^^To^Lr, can he one to three 
O (oxygen) atoms. At any ca.~- selecCed from group -OH, - 

substituencs. The substxtuer.es «r - S(0 )(0)-. -O- 

SH, -SCH3. -OCH3, halogen 2 ^ 

S (0)(o,-o-.-o-P(0)(o,-o- yclic and like this 

heteroaryl. alkynyl, hate 

groups . 

-Heteroaryl- ^ ^ arQmatic radicals 

.•Heteroaryl as » sed and additional ly containing 

comprising from 5 to 10 earn- ^ se iected from group S. 

fr om and to three ^teroato-^.- ^ ^ = ^ 

O or N. The examples xnclude and ^ like . one 

imidazolyl. pyridyl xndoly-. ^ substituents 

to three carbon atoms of a-aoc 9 P ^ ^ _ s(Q) _ 

selected from -OH, -SH -SCH 3 ^ O ^ ^ 

,- S( o)(0)-,-o-s(o)(0)-o- a -o-p o (O) h£terocyclic , 

r is alkyl, alkenyl, ary-, -etero 



10 



20 R 

carbocyclic or similar groups 



-Cycloheteroaryl ^ & grQup comprisin g 

B -cyclohetcroaryl as groups which 

fro m 5 to 25 carbon atom ^ » c or heterocyc lic ring. - 
are combined vxa & a C ^ J hyl . 0ne to t wo atoms in the 

illustrative radxeal ^ ' ^ selected fro m N. 0 or 

ring of aromatxc groups can subs tituents selected 

30 , *ny carbon of * -~ N02 , _ s {0) _ s co , CO - - 

from -OH, -SH, -NHR , alkyl group. Here R xs 

-0-S(0)(0)-0-, - 0 - P<0)( ^ ) M ° o ' aryl< alkyny l, heterocyclic and 
alkvl. alkenyl, aryl. hete.c-ry 



35 



alkyl , alkenyl , 
carbocyclic and like this groups. 



"Carbocyclic" nnates a saturated or 

, • .. =<= need "-erexn designates a 
-Carbocyclxc as us ^ . ^ ^ & ^ atQms . 

unsaturated ring cycl opentyl, cyclohexyl and 

40 Carbocyclic rings or groups 
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phenyl groups . Any carbon atom of the group can have 

substituents selected from -OH , -SH, -SCH3, -OCH3 , halogen, -NH2 , 
N02, -S(O) -, -S<0)<0) -, -O-S(C) (O) -0-, -0-P{0) (O) -O-, -NHR, alkyl 
group and R. Here R is alkyl, alkenyl, aryl, heteroaryl, 
5 alkynyl, heterocyclic and carbocyclic and like this groups. 

"Heterocyclic ring" 

"Heterocyclic ring" as used herein is a saturated or 
unsaturated ring comprising from 3 to 8 ring atoms. Ring atoms 

10 include C atoms and from one :o three N, 0 or S atoms. Examples 
include pyrimidinyl , pyrrolinyl, pyridinyl and morpholinyl. At 
any ring carbon atom there can be substituents such as -OH, -SH, 
-SCH3, -OCH3, halogen, -NH2 , NO2 , -S{0)-, -S(0)(0)-, -O-S(0)(O)- 
O-, _o-P(0) (0) -O-, -NHR, alkyl. Where R is alkyl, alkenyl, aryl, 

15 heteroaryl, alkynyl, heterocyclic and carbocyclic and like this 
groups • 

"Hybridization" 

"Hybridization" as used herein means the formation of duplex 
or triplex structures between oligomers and ssRNA, ssDNA, dsRNA 
20 or dsDNA molecules. Duplex structures are based on Watson-Crick 
base pairing. Triplex structures are formed through Hoogsteen 
base interactions. Triplex structures can be parallel and 
antiparallel . 

25 The word "halogen" means an atom selected from the group 

consisting of F (fluorine), CI (clorine) , Br (bromine) and I 
(iodine) 

The word "hydroxyl" means an --OH group. 

The word "carboxyl" means an — COOH function. 
30 The word "mercapto" means an -- SH function. 

The word "amino" means --NH(2) or — NHR. Where R is alkyl, 
alkenyl, aryl, heteroaryl, heteroalkyl, alkynyl, heterocyclic, 
carbocyclic and like this groups, 

35 "Biologically active compounds (BACs)" 

"Biologically active compound as defined herein include but 
are not limited to: 

1) biologically active peptides and proteins consisting of 
natural amir_o acids and their synthetic analogues L, D, or DL 
40 configuration at the alpha carbon atom selected from valine, 
leucine, alanine, glycine, tyrosine, tryptophan, tryptophan 
RECTIFIED SHEET (RULE 91) 
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h . cridir V iysin, glutamic acid, methionine. 

serine, cysteine, g acid< aspara gin. phenylglycine, 

leonine. ^^^^ acid . O-^yiserine, 

norleucxne, , s-benzylcy S teine, 

O-ethylserxn,. S met Y * and hexaf luoro leucine. 

ethylcystexna , 5 ' 5 '^ Qns of acids , which 

Also included - °^; it : d 0d ;; adding subst ituents at carbon 
include but are not - F .-Cl,-Br, -NH 2 . The 

atoms such as -OH, , 

,„„ nlvcosvlated and phosphorylated. 
peptides can be also M<=°>£ „. „ ot limice d to: 

2, Cellular ^"^^'^^i^ases. esterases, lipases, 
en^es. » P~ ; ^ , cr „ s „ lp tio„ factors. 

f— ^na Prteins. — • 

proteins, nuclear proteins, toxics and Uae this. 

3, Biologically active KNA such as ss™,. rsH» and Lite 

chis ' alkaloids and their synthetic analogues 

IrTZST^^ Carbon atoms such as OH. -SH. -SCH 3 . 
OCm -F -CI. -Br. -NH2 , alkyl straight and branched. 

„ h w ic organic compounds which can be: 
5) Natural and ^ or8 of the ce llular metabolism; 

a) inhibitors and activator 

b) cytolitical toxins ; 

c ) neurotoxins ; 

d) cof actors for cellular enzymes; 

e ) toxins ; 

f) inhibitors of the cellular enzymes. 

. . -„.n„ active substances (PBAC(s))" 

» P recursor(s) of bxologxcally actxve s _ 

* hioloaically active compounds (PBACS) 
m oxety(xes) m or s selected independently from: -S-S-. 

35 r ■^c ( ;:-. M c ( o:-L-."co,-. *. — . -=«>.-. 

*" - protein -J**^ 

40 of biologically active compounds 
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Biologically active RNAs can be synthesized from 
biologically inactive oligoribonucleotides . 

"oligomer-PBAC " 

"Oligomer-PBAC" as used herein means a precursor of a BAC 
(PBAC) which is chemically bound at the first and/or last 
mononucleomer at the 3' and/or 5' ends of the oligomer through 
the chemical moieties L"l and/or L"2 . Chemical moieties L^l and 
L*2 can be bound directly to a base or to a sugar moiety or to 
sugar moiety analogues or to phosphates or to phosphate 
analogues, 

n oligomer n -PA n n 

"Oligomern-PAn" as used herein means the precursor of a 
biologically active protein or SNA which is chemically bound at 
the first and/or last mononucleomer at the 3' and/or 5' ends of 
the oligomer through the chemical moieties L~l and/or L"2 . n 
means the ordinal number of the oligomer of PA. PAs are 
biologically inactive peptides or biologically inactive 
oligoribonucleo tides. Wherein n is selected from 2 to 300. 

a) In Formulas from 1 to 4 PBACs are designated as "A" and "B". 



-NH-C(O)-, 
-C(S)S-, 



A-m-B 


is 


equal 


to 


a 


whole 


BAC 


mwjtm 


"m" is selected independently 


from - 


S-S- 


. -o- 


i -NH-, -C(O) 


-NH-, 


dbdN- 




C<0)0-, 


-C(0)S-, 


IO-, -N=OJ- . 
















A-O-B 


is 


equal 


to 


a 


whole 


BAC 




A-NH-C(O) -B 


is 


equal 


to 


a 


whole 


BAC 


mpn 


A-C(O) -NH-B 


is 


equal 


to 


a 


whole 


BAC 


uw^n 


A-C(0)-B 


is 


equal 


to 


a 


whole 


BAC 


nfpn 


A-NH-B 


is 


equal 


to 


a 


whole 


BAC 


■tip ft 


A-dbdN--B 


is 


equal 


to 


a 


whole 


BAC 


n ij»n 


A-C{0)0-B 


is 


equal 


to 


a 


whole 


BAC 




A-C(0)S-B 


is 


equal 


to 


a 


whole 


BAC 


nipti 


A-C(S)S-B 


is 


equal 


to 


a 


whole 


BAC 


mpn 


A-S-S-B 


is 


equal 


to 


a 


whole 


BAC 


«ipn 


A-C(S)0-B 


is 


equal 


to 


a 


whole 


BAC 


wipn 


A-N=N-B 


is 


equal 


to 


a 


whole 


BAC 
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b) Biologically active compounds can be formed through 
moieties »m« and -m*l- . "m" and "nTl" are selected independently 
from . _ s _s-, -0-. -NH-C(O)-, -C(0)-NH-. -C(0)-. -NH-, dbdN- , - 
C(0)0-. -C(0)S-, -S-. -C<S)S-, -C(S)0, -H-H-. so that 



j^ m ^JB is equal to biologically active compound "T 



a BAC is represented on figure 4. 

c) in Formulas from 5 to 7 , precursors of BACs (PBACs) are 
designated as W . where n is selected from 2 to 300. "PA" are 
peptides consisting of fror. 2 to 100 amino acids or 
oligoribonucleotides consisting of from 2 to 50 ribonucleotides 
{ PAi-m-PA2-m-PA 3 -m-...-m-PAn-3— PAn-2 — PAn-l-m-PAn) is equal to 
BAC BACs in this case are proteins or RNAs . Proteins can be 
enzymes, transcription factors, ligands, signaling proteins, 
transmembrane proteins, cytolicical toxins, toxins, cytoplasmic 
proteins, nuclear proteins and --he like. 

Detailed disclosure of the invention 

This invention relates to the synthesis of biologically 
active compounds directly into --he cells of living organisms. 
This is achieved by the hybridization of two or more oligomers to 
cellular RNA or DMA. These oligomers are bound to biologically 
inactive PBACs (oligomer-PBACs) containing chemically active 
groups . 

BAC can be synthesized only in those cells of living organisms 
which have specific RNA or DNA molecules of a determined 
sequence. 

The principle Formulas of the invention are represented 
below r 
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Formula 1. 

A -KM K A 2-B 
I I 

Ii A 1 L A 2 

Oligomer A / 3 msm i 5 ' (3/) Oligomer B 3 '< 5# > 

cellular 

RNA, UNA 

3'(5') , 5 '< 3 '> 

I hybridization of "Oligomer-PBACs" 
f to cellular RNA or UNA 

I 1 

,.„.. Oligomer A h ri^> Oligomer B 5>) ceiiuiar 

' I I I I II I I If I I I I I I I I I I I I RNA, DNA 

3'(5') - 5'<3') 




after hybridization the distance chein ical bond formation 

between the ends of theoligomers I 

is from 0 to 7 nucleotides " 

of cellular RNA or DNA A— III — B 

5M3M Oligomer A smsm ^ iLiai) oli 9 omer B 3 '< 5 *> 
I I I I II I I I I II I I I I I l-LL cellular 

3 '< 5 '> 5,(3 w n» 

I degradation of oligomers and/or 
[linking moieties and release of BAC 
▼directly into targeted cells 



n A-m-B n is the biologically active confound T 

After hybridization of the M Oligomer-PBACs " "A" and M B" to 
cellular RNA, DNA or dsDNA, the chemically active groups K^l and 
K~2 of the oligomer-PBACs "A" and "B M interact with each other 
to form the chemical moiety "m" , which combines PBACs "A" and M B" 
into one active molecule of biologically active compound n T" . The 
degradation of the oligomers and/or linking moieties L A 1 and 
by cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC "T" directly into the targeted cells. After 
hybridization of the oligomer-PBACs to cellular RNA or DNA the 
distance between 'the 3' or 5 1 ends of the oligomer A and 5' or 
3* ends of the oligomer B is from 0 to 7 nucleotides of cellular 
RNA, DNA or dsDNA. 
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v-2-3 



A 

,., 3M OligomerA ^, (5 , ) X1i±l± 



3' (5') 

cellular 

5 



3' (5' ) 



I hybridization of "Oligomer 
* to cellular RNA, DNA 



— jRNA, DNA 
-PBACs" 



a KA2 - E , cellular 

3M5') / 

chemical bond formation 
after hybridization the distance ♦ and release of PBAC "A" 
between the ends of the oligomers from " Oligomer A" 
is from 0 to 7 nucleotides 
of cellular RNA or DNA 

A — m — B 

i cellular 
5>(3 . ) OligomerA bm s-i l { W> gggjj^ ^ DMA 

I 1 1 1 1 1 1 I ' ' 5^(3' ) 

3' (5') 

degradation of oligomers and/or 
linking moiety and subsequent 
release of BAC directly 
into targeted cells 



•l-i- B" is the biologically active compound T 

«ur hybridization of Che -oligomer-PB^S- A- and -B- to 
5 cellular RNA, DNA or dsDNA the chemically accrve group K 2 of the 
oligomer-PBAC - interact, with the linKing mor.„ -J. 1 °< 
oligomer-PBAC "A" to combine the PBACS cnrough the =-•-"» 
moietv -»■ into one active molecule o£ biologically actrve 
compound T" with the subs^ent release of one PBAC *B" from the 
,0 IhU. The degradation o£ the oligomer and/or lining mo.et.es 
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L~l by cellular enzymes or hydrolysis leads to the release of 
synthesized BAC "T" directly into the targeted cells. 

Formula 3 . 



A — K" 1 

s - ( 3- > OliqomerA ) l \ 5 • > 



L"2 



OligonterB 



3' (5' ) 



cellular 



3' (5' ) 



5M3-) m> DNA 



s.,3.) OligoirerAvjv,) 
■ i ill »n 



I hybridization of "Oligomer-PBACs" 
* to cellular RNA, DNA 

A — K"l 3 

I V^ r L- , cellular 

VJ5M3M OligomerB 3 . (5 .) m> m 



TTTT 



3M5-, / 5 '< 3 '> 

chemical bond formation 

between the ends of the oligomers of linking mo i ety l a 2 
is from 0 to 7 nucleotides 
of cellular RNA or DNA 

rVct l-2 , cellular 

5M3-) Oligomer tsj fc Jv*',r:, .v 1 ??^ 6 . 3 ' (5,> ^ dna 



1 i I M IT! ITTT 



3' (5') 



5' (3') 

i activated L"2 moiety 
interacts with L A 1 moiety 
v:ith release of BAC from oligomer 
directly into targeted cells. 



°A-m -B" is equal :o the biologically active compound "T" 



The chemically active group K~l of the oligomer-PBAC A 
interacts with the linking moiety L~2 to combine the PBACs 
10 through the chemical moiety -r." into one active molecule of the 
biologically active compound "T" with the subsequnet release of 
one PBAC "B" from oligomer "B" and the activation of the chemical 
moiety L~2 . After activation, L~2 interacts with the linking 



PCT/IB99/00616 

WO 00/61775 



moiety L -a « — - " ~— 

oligomer directly into targetet tells. 



Formula 4. 



K'2-B 
i-2 



5- (3-) oligomer A j 3-(5' 



',_5M3') Oligomer B 



3' (5') 



cellular 
RNA, DNA 

5'(3') 



3' 15') 



10 



I hybridization of -Oligomer-PBACs" 
1 tc c =:iuiar RNA or DNA 



a .rir2-B 



cellular 

, u- i-r. . — , ■ i i ■ ) OliggBgrB 3 ' (5 ' > RNA, DNA 

5M3-) oligomer A > > 3 ~ > v - . ■ M T 1 M | i i i i I I 

■ ' ' 11 11 11 U 11 1 ' 5' (3'1 

3 ' <5 ' ' chesi cal bonds formation 



^ ariril^se of PBACs "A" and "B" 
froir: oligomers A and B 

is equal to the biologically active compound T 

nT1 » rc; « and "B" to 

■ ~ of r-e "oligomer- PBACs a cui<-i 

A fter ^ bridlZatl d ° s n DN ° f chemi cally active group K-2 of 

cellular RNA, DNA or dsDNA, c.e ^ linking mo iety L*l of 

the oligomer-PBAC «B" interacts wx thr ough the chemical 

the oligomer-PBAC "A" to cosine lly active group K ~l of 

mo iety ^ the same timet. ^ moiety ^ of 

the oligomer-PBAC "A" interacts fa together 

.he oligomer-PBAC "B» to form chemxcal into one 

1B with chemical moiety » co»bin« compound "T" , with the 

active molecule of biologically acti 
release of BAC from the oligomer. 



Formula 5. 

20 
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•pa;-k'2 n-"PAvr2 v'-Vv / n 

S 7 !?! 3' (5') 5'lVl i V (5M - lD 1 



3' 15') 



I hybridization of ■Ohgowr-PA'n's cellular 
* co S3A or DNA directly in cells m ^ m 



L 2 L-l L *2 ^ L*2 1 



\/ 

•oiio«er-PA-s's I ch£:ical bonds formation n, m 

of RNA or LI^ f 



3' (5') 



Distance between 
is N nucleotides 
(N= from 0 to 7) 



■ PA . _ m _ 'PA' — m — 'PA' — m- ■ ■ ■-m— \ 

— I 1 I I 1 I JJ_LI_^ 

3M5') 5 lJ ' 

1 degradation of oligomers and/or cellular 
linking moieties with release of rna, dna 
whole BAC directly into targeted cells 

{.p^ m -PA'— m— B ?A" 3 — m- . . . —m-W } IS 

biologically active compound "PR" 

After simultaneous hybridization of n Oligamor n -l-PA n -i« 
and "Oligomern-PAn" to cellular RNA or DNA, the chemically 
: active groups K A 1 -and K~2 interact with each other to form 

5 the chemical moiety "m" " between "bligomer n -i-PA n -l" and 

"Oligoxoern-PAn" correspondingly; This step is repeated in 
the cells n-1 times and combines n-1 times all "PA n "s 
into one active molecule of the biologically active 
compound "PR" which consists of n PA n so that compound 

10 { B PA- 1 -m- * PA M 2 -m- H PA " 3 -m- " PA" 4 -m- . . . -m- " PA n - 3 » -m- " PA n -2 " -m- 

-PAn.l--m-"PA n «} is biologically active compound "PR". The 
degradation of the oligomers and/or linking moieties L'l and 
L"2 leads to the release of the synthesized BAC "PR" 
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directly into targeted cells 
selected from 2 to 2000; 
Formula 6* 



PCT/IB99/00616 
of living organism. Here, n is 



'PA B \ 

Oligomerl J 
¥[V) 3M5') — flSM 




CI- 

\0ligoaer3l 
5'Vr 3' I5') 



in 



I hybridization of 'Oligomer-PA'n's 
▼ ™ 5ta or DM directly in cells or DE 



K A 1 - B P&' 

EA i ^\ r 2 \ >_/ (. i J,^ ■ ■ ■ in 

mm- — 5 ' tttt — 

j- ism \^ cellular 
Distance tetreen •Oligomer-PVn's I chemical bonds formation Hft or D8A 

is H nucleotides of RHA or DHA ▼ 
{H=fr<mCto7) 

•■»• "PA' m — ■ ■ ■— m , n 

VT "r m Z _ U 



3- (5-) I degradation of oligomers and/or C6llulaT 

[linking moieties with release of pjjA. or MA 



whole BAC directly into targeted cells 

is 



{ . B . _ m — - ■■■—•»■,} 

1 biologically active compound "PR" 

5 

• u aneQUS hybridization of "oligomer n -l-**n-l" 
After «™»^£r DNA or dsDNA , the chemically 

" t X9 ° m «^l of "oligomer^ interacts with the lining 
active group K 1 of 9 pJL ^ PA n 

10 moiety L*2 of "oligomem-l »*n-l 

„ . n.hte =h e p is ret>eated in tfte cent, 
throuah dM "J c *V££ y n _ 1 ^ all PA„s after hybridization of 

^.,t,h -PH" which consists of n pas so 
biologically active compound PR , wnic 
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that compound {PAi~m-PA2 -m-PA3 -rr.-PA4-m- . . . -m-PAn-3 -m-PA n -2-™-*An- 
l-m-PA n ) is equal to the biologically active compound PR. The 
degradation of the oligomers and/or linking moieties L~l by 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC PR directly into targeted cells of living 
organism, here n is selected from 1 to 2000; 
Formula 7 . 



L A 2 L A 1 L A 2 L* 1 ^ A 2 L * ! 

Oligomerl J loiiganerW ICligaerj; y oiigomer 'n' 

5M3'J 3' ( 5 <) 5'(Vj IMS') 5M3'.- !5') 5'13') 3' (5') 



3M5') t 5M3 .) 

hyrndizanon of 'Ohgomer-PA'n's ce ^ u i ar 
tc =:a, DNA directly in cells wia or dna 



■pa- 



L~l 



ri -'PA'^ 

s*i3* j Oligomerl J 3 - < s - > e „ t \p lig«ri / .^ AQliooier : 
mum 5(3 v i i i r 




K A 1-'PA" 

r n 

L A 1 



5' (3*) 

cellular 

RNA or DNA 



iBB _ m _'PA' n 



Distance between "Oligcmer-PA'n's^ 1 chsndcal bonds formation 

is N nucleotides ofMorM y Activation of L A 2 moieties 
(N= from 0 to 7) 

ActL A 2 v ^ L A 1 ActL A 2 v 'A ActL A 2^ v ^f, 

I I I 1 I I I I I 1 I I I I I 5 ( 3 * ) 

3 ' 15 ' J - Activated L A 2 linking moieties cellular 

iteract with L A 1 linking ^ or mh 

moieties with release of 

shcie BAC directly into targeted cells 



■ ft . m -PA' — m — — m — ■ ■ ■ — m — -pA^ 



L A 2 



■ ■ 

ta-i Oligoaerl ^ Voiigoecer2J . ,. \:ligomer 3J - •n-i ^ g ? a ? r ' n \ 1 



3(5') 



5* <3*> 

cellular 

RNA or DNA 



10 
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After simultaneous hybridization of "Oligomer* !-PA n -i" and 

. _ ■►^t-p^ interaction of K 1 with L. a, 

r u TOliah chemical moiety "m . - nte " L . 

through cnemic interact with linking 

L -2 is chemically activated so ui destroying the binding of 

mo iety of ^^^Hrocess is repeated n-1 times, so 

Sit 0 ""I e 'comprise from n P* n s t^™^ 

m -P A4 - m -...-m-PA n -3-m-P A n-2-P An - 1 -m-P An ) « -leased directly 
into the targeted cells of living organisms, here n is selected 

from 2 to 2030. P ™,i as i 2 3 4 5 , 6 and 7 are 

The chemical moieties in tne Formulas 1.2,3,4,5.* 

selected independently from: -8-8-. -CH,CC0)-. - 
: C0 ,HCH,-. -C(S)-0-, -CO-. -O-. -N=N- , -C<S>-, -C«0,-0-, 



15 m is 

C(0)I 
-NH-, -S-; 



20 



25 



30 



35 



K-l is selected independently from: -NH(2) . dbdNH, -OH, 
-SH, -F, -CI. -Br. -I. -^l-C(X)-X-l-R-2; 

K-2 is selected independently from: - NH(2) , -dbd-HH. -OH, 
SH, -R~1-C(X)-X~1-R~2. -F, -CI. -Br, -I; 

L^l is independently: chemical bond. -R-1-. -R-1-0-S-R-2-. 
-R^l-S-O-R-2-. -R-1-S-S-R-2-. -R'l-S-N (H> -R~2- , 
-R-1-N(H)-S-R~2-, -R-l-0-N(H)-R^2-, -R~l-N <H> -O-R 2- . 
-R*1-C(X)-X~1-R"2-; 

^2 is independently: chemical bond, -R-1-. -ITl-O-S-R-2-. 
-R-l-S-O-B-2-. -R-1-S-S-R-2-. -R^l-S-N (H) -R~2- . 
-R^-N(E)-S-R^2-, -R^l-0- N (H,-R-2-. -R'l-HtH) -0-R-2-. 
-R~l-C (X) -X-l-R-2- . -R-l-X-C (X) -X-C (X) -X-R~2- ; 

R .l is independently: chemical bond, alkyl. alkenyl. 
alkynyl. aryl, heteroalkyl, heteroalkenyl , heteroalkynyl , 
aiKynyi. x ^ ar>v , rV riic heterocyclic ring, 

heteroaryl, cycloheteroaryi . caroocycxx., ^eter y 

> cfn\- -S(0)(0)-, -X^l-S(X) (X)-X 1-, 

X-1-P(XI (X)-X-l, -S(O)-, blOMwi cvwxi-x-l- 
C(O)-. -N (H) - , -N=N- , -X-1-P(«(X)-X"1-. -X 1-P (X) (X) X 1 
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P(X)(X)-X"1, -X~1-P(X> <X)-X*1-P<X) <X)-X*1-P(X) (X)-X*l. 
C(S)-, any suitable linking group; 

R~2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl , heteroaikenyl , heteroalkynyl , heteroaryl, 
cyclohe.eroaryl, carbocyclic. heterocyclic ring, X*l- 
P(X)(X)-X~1. -S(O)-, -S(OMO)-. -X-l-S(X) (X)-X-l-, -C(O)-. - 
N(H)-, -N=N- , -X-l-P(X) (X)-X-l-, -X-l-P(X) (X)-X^l-P(X) (X)- 
X~l, -X~1-P(X) (X)-X-l-P(X) (X)-x-l-P(X) (X)-X~l. -C(S)-, any 
suitable linking group; 

X is independently S, O, NK, Se, alkyl, alkenyl, alkynyl; 
X"l is independently S, 0, NH, Se, alkyl, alkenyl, alkynyl. 



In Formulas 1,2,3,4,5,6 and 7 the linking moieties L~l and 
L"2 are bound to the first and/or last mononucleomers of the 
oligomers at their sugar or phosphate moiety, or directly to 
base, or to sugar moiety analogues, or to phosphate moiety 
analogues, or to base analogues. 

All the described schemes demonstrate that BACs can not be 
synthesized in non-targeted ceils because the molar concentration 
of the chemically active groups is too low, and without 
hybridization of the oligomer-PBACs to the template, specific 
reactions cam not occur. After hybridization of the oligomer- 
PBACs to a specific template, the concentration of the chemically 
active groups is sufficient for the chemical reaction between the 
chemical groups of PBACs to occur. The reaction leads to chemical 
bond formation between PBACs and subsequent formation of a whole 
BAC. The degradation of the oligomers and/or linking moieties of 
the oligomers with PBACs leads to . the release of BACs directly 
into targeted cells. To synthesise biologically active polymers 
such as proteins and RNAs of determined structure directly into 
cells more than two PBACs can be used. PBACs for synthesis of 
proteins or RNAs are designated as PA n . Pa n are peptides or 
oligoribonucleotides. The mechanisms of the interaction of such 
PBACs are the same as in the synthesis of small biologically 
active compounds. The difference is that the PBACs (with the 
exception of the first and last PBACs) are bound simultaneously 
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to the 5" and 3' ends of the oligomers so that the direction of 
syndesis of the biologically active protein or RNA can be 

deter posstbl.= functions of BACs synthesized by proposed methods 
are - 1) Killing of cells. 2) Stimulation of the metabolism of 
cells 3) Blocking of important ion channels such as Na K 
IT* and other ion channels, in order to inhibit signal 

. alnn . BA cs can be proteins, peptides, alkaloids and 
transmissions. ba<_s ca« ^ . 
synthetic organic compounds. -hey can be cleaved into two or 
mire precursors called PBACs. After interaction between the 
chemical groups of PBACs. whole BAC is formed through the moiety 

" m "* a o i fl rr 4 PBACs are designated as M A" and 

a) In Formula 1,2,3 ana <* va*\-* 

Ngii n if 

A "m"-B i s e< * uai to a whole BAC " T " 

-» is selected independently from -S-S-, -0-. -NH-C(O)-. - 

CCO-NH-. -C(O)-, -RH-. dbd*-, -C(0)0-. -C(0>8-. -S-. -C(S)8-. - 

C(S)0, -N=N- - 



20 



25 



30 



A-o-B 

A-NH-C(O) -B 
A-C(0)-NH-B 
A-c<o)-B 

A-NH-B 

A-dbdN---B 

A-c<o)0-B 

A-c(0)s-B 

A-C(S>s-B 

A-s-s-B 

A-c(s>o-B 

A-N=N-B 



is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 



ftfpn 
nrpti 
iiipn 

nip it 
iiipn 
nipii 
nipn 
nipw 

n^n 

nip ft 



35 b) A biologically active compound can be formed through 

. ^ «m-l- "m" and "m*l" are selected 

^ tZ- T-S- -I'. —CCO,-. -CC-HH-. -CO,-. - 

y -C;To-. -C.O.S-. -S-. -CS.S-. -CS.0. -N=N- , so 



that 

40 
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A^ m ^B is equal to biologically active compound "T" 

N m A l / 



This kind of interaction is represented in figure 4. 

c) In Formulas 5, 6 and 7, precursors of BACs (PBACs) are 
designated as " PAn M * where n is selected from 2 to 2000. "FA" are 
peptides or oligoribonucleotides consisting of from 2 to 100 
amino acids or ribonucleotides correspondingly, n is the ordinal 
number of PA in a series of PAs and designates the sequence of 
binding of PAs to each other. 

{ "PAl M -m- "PA2 " ~m- " PA 3 " -m- • • -rr-"PA n -3 " -m- "PAn- 2 " ~m- M PAn-l M -m- 
M PA n M ) is equal to BAC "PR". BACs "PR" in this case are proteins 
or RNAs. Proteins can be cellular proteins, enzymes, 
transcription factors, ligands, signalling proteins, 

transmembrane proteins, cytoiitical toxins, cytoplasmic and 
nuclear proteins and the like. RNAs are selected from mRNA, rsRNA 
and the like. 

Brief description of drawings. 

Fig.l Synthesis of the toxin daphnoretin. 

Toxin Daphnoretin is cleaved into two precursors. After 
simultaneous hybridization to cellular RNA of the oligomers bound 
to the daphnoretin* s precursors, the chemically active hydroxyl 
group of daphnoretin 's precursor "A" interacts with the 
chemically active Cl group of precursor "B n to form a chemical 
bond between two daphnoretin precursors. The degradation of the 
linking moieties and/or oligomers leads to the release of the 
biologically active molecule directly into targeted cells. 

Fig. 2 Synthesis of the neurotoxin peptide, 

Neurotoxin is cleaved into two shorter, biologically 
inactive peptides. After hybridization to cellular RNA or DNA, 
the chemically active NH2 group of peptide "a" interacts with the 
linking moiety -C(0)-0-L~2, forming a peptidyl bond. After the 
peptidyl bonds formation, the chemically active group -SH of 
peptide "b" interacts with the linking moiety L"l-S-S- which 
binds peptide "A" with oligomer "a" - After this interaction, an - 
S-S- bound between the two cysteins is formed and the 
biologically active neurotoxin is released into targeted cells. 
Amino acids are designated as italicised letters in one letter 
code. 

Fig. 3 The synthesis of the toxin tulopsoid A. 
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•j 7v -leaved into two precursors. After 

Toxin t:ulopsoid A is ^leaveo 
simultaneous hybridization tc cellular RNA of the oligomers bound 
simultaneous y che mically active hydroxyl group 

of III o%°cme°r d ^C Pr ^ r in,era= t s with the -CH 2 -S-C<0>- lining 

. * rrm - chemical bond with tulopsoid's precursor "B" , 
moiety to f or. a «*«£cal er 2 . The activa ted -CH 2 -SH 

releasing precursor B trom o— a 

m oiety interacts with the linking moiety -S-O-. releasing the 
whole tulopsoid A from oligomer 1. 

Fig- 4 Synthesis of the toxin amanitin. 

Toxin-amanitin is a strong inhibitor of transection. It 
can be cleaved into two inactive precursors, which can be used to 
synthesi si the whole molecule of amanitin. After hybridization 
of ail oligomers bound with the amanitin's precursors to cellular 
La or DNA, free amino group of amanitin precursor A can 
; interact wi^h the carboxyl group -C(0>-S-L*2 to form a peptidyl 
' interact wii. „„™. r -B- from oligomer 1. 

bond and to release amanitin s precursor a 

TOe linking moiety of «-nitin-s precursor A- to the oligomer 1 
^.^stabile. The release of precursor ■»• from the .1^ 
performed due to action of the activated -SB group on the 

. lining moi.cy ^^^Z UilTT ST- 
^• S o f P ~o^. T he a amino group of ^nitin. precursor 
interacts with the carboxyl group -C („> -S-L-l to form • 
peptidyl bond, releasing amanit^s precursor A" from ^ the 

!5 Werner 1. - linking mo - ^ . \^ fhl 

on the linking moiety -C (O) -0-S-L~2 . 

Fig. 5 Synthesis of the toxin D-actinomicin. 

cleaved into two precursors. After 
nn Toxin D-actinomicm is cieaveu amu t- 

30 simultaneous hybridization of two oligomer-FBACs to cellular -A 
or DNA chemically active amino and halogen groups of ^ 
Z- interact with the chemically active halogen and hydroxyl 
groups of B-actinomicin's precursor -B- respectively to form two 

35 chemical bonds between the precursors. 

Fig- 6 Synthesis of the toxin ochratoxin A. 

I -n SL—<" A is cleaved into two precursors, which are 
Homers After simultaneous hybridization of the 
bound to oligomers. , . . „ , ,.h vp 

o^comer-FBACs to cellular SNA or DNA, the chemically active 
oligomer FBACs t » inC eracts with the moiety C(0)-0- 

40 amino group of precursor 
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which links precursor "A" wich oligomer A. to form a chemical 
bond between the two ochratoxin precursors. After oligomer or 
linking moiety degradation in the cells the whole biologically 
active molecule of Ochratoxin A is released into the targeted 
cells . 

Fig. 7 synthesis of the toxin ergotamin 

Toxin ergotamin is cleaved into two precursors, which are 
bound to oligomers. After simultaneous hybridization of the 
oligomer-PBACs to cellular RNA or DNA. the chemically active 
amino group of precursor -B" interacts with the moiety C(0)-0- 
which binds precursor "A" with oligomer "A", to form a chemical 
bond between the two ergotamin precursors. After degradation of 
the oligomers, RNA, or DNA in the cells, the whole biologically 
active molecule of ergotamin is released into the targeted cells. 

Fig 8. Synthesis of proteins. 

The synthesis of a biologically active protein of n 
peptides . 

Peptides are bound to oligomers simultaneously at their 
amino and carboxy ends, with the exception of the first peptide, 
which is bound to the oligomer at its carboxy end, and the last 
peptide, which is bound to the oligomer at its amino terminal. 
Two oligomers bound to peptides (oligomer-PAs) are hybridized 
simultaneously to specific RNA or DNA molecules, the distance 
from each other between 0 and 10 nucleotides of cellular RNA or 
DNA. After hybridization, the amino group of the oligomer-PA n 
interacts with the -L-2-S-C (O) - linking moiety to form a peptidyl 
bond between peptide - n -l" and peptide -n- . The peptide n -l is 
released from the oligomem-1 at its carboxy terminal. The 
activated -L~2-SH group interacts then with the linking moieties 
-O-S-L-l and -O-NH-L-l which bind peptides„ at their ammo 
terminal with oligomers n . After hybridization of all n oligomer- 
PAs the process is repeated n-l times to bind all n peptides into 
one biologically active protein. Linking of the peptides at the 
amino terminal with oligomers is performed by amino acids which 
have hydroxy L group such as serine, threonine and tyrosine. 
Fig 9. Synthesis of proteins. 

The same process is shown as in figure 8, but this time the 
peptides are bound at their amino terminal to oligomers through 
aminoacids with amino and mercapto groups, for example cysteine, 
arginine, asparagine, glutamine and lysine. The activated -L~2-SH 
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•-», the Unking groups such as -S-S-L~l. -S- 
group can interact with the lx _* ^ moie ties and to 

M-t,-! to form ^a-*-*- 1 ^ 
release peptides f rom oligomers . 

Fig 10. Synthesis of RNA olig0 ribonucleotides comprising 

5 m this figure "PA n " are 

from 3 to 300 nucleotides. ^ ±n a series of 

n in -P* n « -eans t ^ ^ ^ ^ 
oligoribonucleotides used la th yn 

a is selected £ rom 2 to: the chemi cal moiety -O-. then 

P M couples with PA 2 ^ ^.^ _ Q _ f 

in turn PAi~m-PA 2 couples wxJ» 3 cnemic al moiety -0- 

then 3 couples ^ is boun d. 

so on until the last - 

forming the .hole h.olog.cally a i ^ ^ ^ as 

15 The chemical moietxes ^ figure 

follows: . n , lv from: -S-S-. -H(H)CIO)-. " 

m is selected ^^nCly ^^^.^ 
C (0)N(H)-. -C(S)-0-. -C(S) S . 
-NH- , -s- ; 

-SH. -F, -Cl. ~ Br ' x * 

ww (2) -dbd-NH, -OH. 
^ is selected independently from: - « « . 

25 -SH, -R^-C(X,-X^-^2. ~ ' - Cl ' Br ' 

„ „tlv chemical bond, -R-1-.-R-1-0-S-R-2-. 
W is independently, chem^ N(H) _ R „ 2 _, 

30 -r-1-C(X)-X-1-R~2-; 

, . A , B Ai. -R~l-0-S-R~2-, 
- is independently: ^ (H) _ R . 2 _. 

-R-l-H(E)-B-» 2 . R 1 _ X _ C(X) - X -R~2-; 
35 -r-1-C(X)-X-1-R a 2-, -R 1 X c v 

chemical bond. alkyl, alkenyl, 
R ^ is independent * y ; ikvl h eteroalkenyl. heteroalkynyl . 
alkynyl. aryl. heteroalkyl. heterocyclic ring, 

heteroaryl. cyclohetero r Y i, a Q (Q y ^^^1-. _ 

4 0 X*1-P(X)(X)-X*1. -S(O) - 
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C(O) -, -N ( H) -, -N=N- , -X^l-P(X) (X) -X~l-, -X^l-P(X) (X) -X~l- 
P(X) (X) -X~l, -X-l-P(X) (X)-X^l-P(X) (X)-X^l-P(X) <X)-X~1, 
C(S)-, any suitable linking groupi- 
ng is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl, heteroalkenyl , heteroalkynyl , heteroaryl, 
cyclohe-eroaryl, carbocyclic, heterocyclic ring, X~l- 
P(X) (X)'-X~l. -S(0>-, -S(0)(0)-, -X-l-S(X) <X)-X-1-, -C<0)-, - 
N (H) - , -N=N- , -X~1-P(X) (X)-X~l-, -X-l-P(X) (X)-X^l-P(X) (X) - 
X*l, -X~1-P(X) (X)-X-l-P(X) (X)-X~1-P(X) (X)-X~l, -C<S)-, any 
suitable linking group; 

X is independently S, O, NK, Se, alkyl, alkenyl, alkynyl; 
X~l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

Best mode for carrying out the invention. 

The synthesis of different toxins and alkaloids directly 
into targeted cells. 

Example 1. The synthesis of the toxin alpha amanitin. 

The amanitin is a toxin present in mushrooms. It acts as a 
very strong inhibitor of transcription in eucaryotic cells, and 
is therefore very strong toxin. 

The synthesis of alpha-amanitin is represented in Fig . 4 The 
structure of the toxin is a cyclic peptide with modified amino 
acids. The molecule of alpha-amanitin can be cleaved into two 
inactive precursors, which are bound to 4 oligomers through 
linking moieties L^l and L*2, designated in Figure 4. After 
hybridization of all oligomers to the same molecule of RNA the 
synthesis of toxin amanitin is occurred. 

Example 2. The synthesis of biologically active peptides. 

The synthesis of BACs consisting of amino acids makes 
possible the synthesis of practically any peptide. These 
peptides can be involved in a wide variety of processes. The 
specific synthesis will occur only in the cells where the 
specific sequences are represented. 

The synthesis of peptides such as endorphins or toxins which 
block Na, K, Ca channels can be performed directly on specific 
RNA or DNA sequences. These peptides can act as agents 
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" 26 *s system or as analgesic agents, 
stimulating cells of the o-rvo c-lly active peptides is 

To date, the number of to ~ esized from natural amino 

enormous. The peptides can _ ^ c f d or L 

acids as well as from synt..et 

5 conformations- „ ro ^ n is represented in Fig. 2. 

The synthesis of tulopsoid A. 
Bxample 3. ^ ^^^^ an d is a strong cytolitical 

Toxin txlopsoxd A xs « » X ^ two precursors. The 

toxin. Toxin tulopsoid A - precursor "A" can interact 
10 chemically active hydroxy! g- _ Q(Q) _ moiet y to form a 

after hybridization wxth tne ^ ^ ^ ^ release 

chemical bond with tulopsoxa s P act ivated -CH 2 -SH moiety 

of precursor -B- from the olxgomer^ releasing the whole 
interacts wxth the linking moiety 

15 tulopsoid from oligomer (Fxg^ • ■ ^ daphnore tin 
Example 4. The syntheses o ^ is 
Toxin daphnoretxn xs 



strong 



20 



25 



30 



40 



cytolitical toxxn. cleaV ed into two precursors. After 

Toxin Daphnoretxn xs cl Qligomers coup led to the 

simultaneous hybridxzatxon " ve hydr oxyl group of 

aaphnoretin-s precursors * ££L with the chemically active 
daphnoretin- s precursor A ^ ^ che mically bond between 

Cl group of P recurS °" The " degradation of the oligomers or 
daphnoretin' s P rec » rS ° rS ' _ lease of the biologically active 

linking groups leads to the , - ^ ^ 

m olecule directly into targe - D _ ac tinomicin. 

Kxample 5. The synthesxs o ^ ^ ^ ^ strong 

Toxin D-actinomxcxn xs 

cytolitical toxin. c , eaved into two precursors. After 

Toxin D-actinomxcxn xs - ^ or DNA, the 

hybridization of two olxgo, ^ precursor "A" 

chemically active groups ^ 9 halogen 

interact with the ^ ^ ... to fo rm two 

respectively of D-actxno 

E»™,1« e. The synthesis = ^ ^ a scroog 

Toxin ochratoxxn A ~s 
cytolitical toxin. cWV ed into two precursors bound to 

Toxin ---^ ri A di ;; ti ; n - of the oligomers to cellular H*A 
oligomers. After nyo 
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or DNA, Che chemically active amino group of the precursor "B" 
interacts with the moiety -O-C(O) of precursor "A" to form a 
chemical bond between the two ochratoxin precursors. After the 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of Ochratoxin A will be 
released into targeted cells (Fig. 6.). 

Example 7. The synthesis of the toxin ergotamin 
Toxin ergotamin is an alkaloid and is a strong cytolitical 

toxin. 

Toxin ergotamin is cleaved into two precursors which are 
bound to oligomers. After hybridization of the oligomers to 
cellular RNA or DNA , the chemically active amino group of 
precursor "B* interacts with moiety -O-C(O) of precursor "A" to 
form a chemical bond between the two ergotamin precursors. After 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of ergotamin will be 
released into the targeted cells. 

By using more than two oligonucleotides bound at their 
S 1 ^ 1 ends to precursors of biologically active compounds, higher 
concentration level of the biologically active substances can be 
achieved into targeted cells . 



on / * */ \ <*3 



on / \ 02 j \ oo 



Oil, 012, 013 are oligomers 1,2,3 which at their 3* and 
5' ends are bound to precursors of biologically active 
substances. 

Such linking can also prevent oligonucleotides from 
exonuclease degradation and stabilise their activity in cells. 
In any case, the products of the degradation of the peptides and 
oligonucleotides formed from natural amino acids and nucleotides 
are not toxic, and can be used by cells without elimination from 
the organism or toxic effects on other healthy cells. 
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•w^f -an be used for the synthesis of 
Cb \TZ~Z Z vi^-. u Si » the hyhriaizetion of 

_ _ ^ ttjv i were found, 
homopurine sequences of H AGAAGAAGAAGGTGGAGAGAGA GA-3 ' 

One such se ^ enC£ 13 / 571 937) . using two oiigomers: (A-5- 
(se g ID NO 43 USA patent 5, f _ AAGAAGG tGGAGAGAGAGA-3 ' ) bound 

GAAGGAATAGAAGAAG-3 ' ) and ( ^ synthesis of the 

through Xin k in^xe-es ^ ^ ^ ^ _ 

corresponding BACs syn thesized only in those cells 

-is will be not .illed by 

synthesized toxin. 

The synthesis of proteins to the 

.4= „ rnrpir , . an be performed according to tne 
The synthesis of protein -an a y 

^ • o^.ias 5 6 and 7 and in Figs. 8, 9- 
scheme designated m Formulas 5 6 synthe sise the 

Kelatively small molecule, can be ^ The se 

whole active proteins « ^ blood brain barrie r. or 

- 11 ~ faSS P-ucts of such compounds 

3 enter other tissues. ^ g ^ ^ ^ ^ ^ 

can be used as nutrients fo prese nt, in the case 

» other cells where ^^^^JLd- . The synthesis 
wh ere oligomers are ol ;^ b ° c ( a d n e ° b Y e ) performed on one template 

» oli a =»er-P» 3 can 'III is very low «a depends on Che 

" nriS C :-od. evn.es.ea proteins cs„ Vt£E£S 
35 ta the ceils by cellular enxy.es to «hx«. the biolo gl cslly 

'"^Choatlir'r synthesis o £ specie steins only in 

proteins can be syntnesized *V transcription regulation. 

40 involved In cellular metaool ism transcript 
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enzymatic reactions, translation regulation, cells division or 
apoptosis . 

The mechanism allows the synthesis of any protein directly 
into targeted cells. The synthesized proteins could inhibit a 
5 cell's grow-h or division, or could stimulate division and 
metabolism of cells where specific RNAs are expressed. By the 
method described, it is possible to synthesise not only one 
protein, but also many different proteins in the selected cells. 
These proteins could change even the differentiation of the 
10 targeted cells. The targeted cells can be somatic cells of living 
organisms, tumour cells, cells of different tissues, bacterial 
cells or cells infected by viruses. 

Example 8 Synthesis of the tumour suppresser p53 . 
The synthesis is performed according to Formula 6. 
15 In the example below, the peptides from PA2 to PA3.4 are bound at 
their NH2 end to the linking moiety L~2 through the OH group of 
amino acids serine or threonine. The linking moiety L~2 is bound 
to the phosphate or sugar moiety of the nucleotides localised at 
the 5" end of the corresponding oligomers. The amino acids at the 
20 COOH ends of the peptides are bound to the oligomer through acyl 
moieties <L~1) bound to the 3* OH group of sugar moiety of the 
nucleotide localised at 3' end. After hybridization to specific 
cellular RNA, the NH2 group of the oligomer n -PA n interacts with 
the linking acyl group of the oligomer n -l-PA n -l to form a 
25 peptidyl bond between two oligomer-PAs. The whole P53 protein can 
be synthesized using only 14 oligomer-PAs and a 250 nucleotide 
long region of RNA for hybridization to the oligomer-PAs. 

PAl, PA2, PA3. PA4 1 PA 5 , PA 6 , PA? , PA 8 , PA 9 , PA10 , P*ll, 
30 PA12, PA13 and PA3.4 are the peptides which are bound to the 
oligomers. Tne sequences of the peptides are represented below. 

PAi - MEEPQSDPSV EPPLSQETFS DL WKLLPENN VL 

PA 2 .SPLPSQAM DDLMLSPDDI EQWF 
35 PA 3 -TEDPGPDEAP RMPEAAPRVA PAPAAP 

PA4 .TPAAPAPAPS WPLSSSVPSQ KTYQG 

PA 5 - SYGFRLGFLHS GTAKSVTCTY 

PA6 -SPAL NKMFCQLAKT CPVOLWVDSTPPPG 

PA7- TRVRAM AIYKQSQHMT EVVRRCPHHE 
40 PAs - TCSDSDGLAP PQHURVEGN LRVEYLDDRN 
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PAo - TFRHSVVVPYEPPEVGSDCTTIHYNYMCNS 
p*!n SCMGGMNRRP ILTIITLEDS SGNLLGRN 

'.IZrvcacpgr drrteeenlr kkgephhelppg 

d ah o STKRALPN NTSSSPQPKK KPLDGEYF 
PA13 -TLQffTCflJEMFEM FRELNEALEL ^AOAGKEPGG 
PA1 4 .SRAHSSHLK SKKGQSTSRH KKLMFKTEGP DSD 

acids are desired in hold/italicised one letter code. 

„ arainine W - asparagine, D - aspartic acid. 
10 A - alanine, * - arginme lutamic acids . G - glycine, 

c . cysteine, Q -.1- , * _ leucine . * - lysine, « - 
H - histidine, X - isoleucir s . ser ine, T - 

^hionine. '--^-T: ^ "n^'- v.iine. 
threonine. ~ c Uiy phosphorated. In this 

,5 The tyrosine rn PA, can ^ synthesl „ d 

„. y an .ire.* f« - ™J iMlttde w 

directly in the cells. It is p 

modification at any amino acid of the PAs 

oligomer 1 5 • -cccaatccctcttgcaactga-3 

^ vL,.r2 5 ._ a ttctactacaagtctgccctt-3 

20 oligomer 2 3 

oligomer 3 5 • -ttgtgaccggctccactg 3 

oligomer 4 5 ■ -taccttggtacttctctaa-3 

oligomer 5 5 ■ -atgccatattagcccatcaga-3 ^ 

oligomer 6 5 • -ccaagcattctgtccctccttt-3 

25 oligomer 7 5 - -tccggtccggagcacca-3 

5-gccatgacctgtatgttaca-3 

oligomer 9 5 ■ -ggtgtgggaaagttagcggg-3 

oligomer 10 5 • -gcgaattccaaatgattttaa-3 

oligomer 11 5 • -aatgtgaacatgaataa-3 

30 oligomer 12 ^ -^W«a«c.gcatct.t.-3 

oligomer 13 5 • -acaaaaccattccactctgatt 3 

oligomer 14 5 • -ttggaaaaactgtgaaaaa-3 

v. a -e oligonucleotides antiparallel to 

All oligomers herein " ^ After hybri dization 

35 the human plasminogen -^f^ stance betwe en the 3- ends 
of the oligomer-PAs to the ^.^^ . g egual to 0 

of the oligomern-l and the e n as useQ 

nucleotides of plasminogen antigen activat 

herein is from 1 to 14 . 
40 H2U . M EEPaSDPSVEPPLSaETFSDLWKLLPBNNVL 
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Oligomerl-PAi is 



L A 1 



5 01igomer2 -PA2 is 



10 



15 



20 



01igomer3 -PA3 is 



Oligomer 4 -PA4 is 



Oligomers -PA5 is 



Oligomer6-PA6 is 



5-cccaatccctcttgcaactga-3* 
H2U-SPLPSQAMD0LMLSPDDIEQWF 

L A 2 L A 1 

5 - attctactacaagtctgccctt - 3* 

H2N- TEDPGPDEAPRMPEAAPRVAPAPAAP 

L A 2 L A 1 

5'-ttgtgaccggctccactg -3* 

H2N - TPAAPA PA PS WPLSSS VPSQKTYQG 
L A 2 L A 1 

S'-taccttggtacttctctaa -3' 

H 2 N - S YGFRL GFL HSGTA KS VTCTY 
L A 2 L A 1 

5-atgccatattagcccatcaga -3' 

H 2 HSPALNKMFCQLAKTCPVQL WVDSTPPPG 
L A 2 L A 1 

5 1 - ccaagcattctgtccctccttt-3 

H 2 N- TRVRAMAIYKQSQHMTEVVRRCPHHE 
L A 2 L A 1 

5*- tccggtccggagcacca-3 , 

H 2 N- TCSDSDGLA PPQHLIR VEGNLRVEYLDDRN 

L A 2 L A 1 

5'-gccatgacctgtatgttaca - 3 1 

H 2 N- TFRHSVVVPYEPPEVGSDCTTIHYNYMCN 
L A 2 L A 1 

5'- ggtgtgggaaagttagcggg-3 

H 2 H-SSCMGGMNRRPlLTtlTLEDSSGNLLGRN 
L A 2 L A 1 

5'- gcgaattccaaatgattttaa-3' 

H 2 N- SFE VR VCA CPGRDRRTEEENLRKKGEPHHELPPG 
L A 2 L A 1 

5'- aatgtgaacatgaataa-3' 

h 2 hSTKRALPNNTSSSPQPKKKPLDGEYF 

45 Oligomeri2-PAi2 is L A 2 L A 1 

5- agagtgggatacagcatctata-3 1 



25 Oligomer? -PA7 is 



30 



35 



40 



Oligomer8-PA8 is 



Oligomer 9 -PA9 is 



OligomeriQ-PAio is 



Oligomern-PAii is 
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H Z H-TLQIRGRERFEMFRELNEALELKDAQAGKEPGG 

I AO *" 

Oligomer 13 -PA 13 xs 5 ^ aaaaccattccac tCtgatt-3' 

H2N.SRAHSSHLKSKKGOSTSRHKKLMFKTEGPDSD 
L A 2 

oiigomeri4-PAi4 xs 5 ,_ t tggaaaaac tgtgaaaaa-3' 

T he oligcmem-PAn (n is selected fro. 1 to 14) are peptides 
chemically bound to oligomers which can form stable duplex 
structure with the plasminogen antigen activator m*NA expressed 
in hir ovarian tumour cells. Usin g the plasminogen antxgen 
activator mRNA it is possible to synthesize any other protexn or 
smaxl BAG All these proteins or BACs will be synthesized only xn 
Tose cells where the human plasminogen activator mRNAxs 
pressed In the case of the human plasminogen actxvator mRNA 
expressed. in cr BAC wi n occur only in ovarxan 

the synthesxs of the protexn 

tumour cells. Oligomer 1 at its 3- end xs bound to the C end 
of the peptide PAl of P 53 through the Ixnfcxng moxety * 

, tn are bound at their 5' and 3' ends to peptxdes 
Olxgomers 2 to 1 > are boun respectively , through the 

PA2 to PA13 at thexr N ana ~ _ 

• t~2 and L-l Oligomers at it's 5" end xs bound 

rr r:::%f Peptide PA14 - p 53 ^ ^ 

xnoiety ^2. The first methionine of PM is formylated. and the 
amino end of peptide is not oound to Oligomer,. The last amxno 
acid at the carboxyl end of PA 14 is not bound to Olxgomers - Only 
14 peptides chemically bound to 14 oligomers are requxred to 
synthesize P 53 tumour suppresser specifically in the cells of the 
ovarian tumour. In any type of tumour cell RNAs specxfxc tc , thxs 
cell type are expressed. By this method, it xs possxble to 
synthesfse any protein or BACs described above on these RNAs. 
Ce Z OlJLL-PAs are hybridized on the — in such = r 
that the 3' end of the oligomer^! xs located at a dxstance 
; fr om the 5. end of the oli g omer 2 -PA 2 which s equal to 0 
nucleotides of the plasminogen antigen actxvator m*NA. The 
distance between the 5' end of the Oligomers -PA 3 and the 3 

m is eoual to 0 nucleotides of the plasminogen 
of the Olxgomer2-PA2 xs equax to 

m pNra The distance between the 5' end of tne 
antigen actxvator mRNA. Tne oiswi 

fl „d the 3' end of the oligomer 3 -PA 3 xs equal to 0 
D Oligomer4-PA4 a na ttie J e 
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nucleotides of the plasminogen antigen activator mRNA etc. In 
other words. after hybridization of the oligomer-PAs to the 
plasminogen antigen activator mRNA, the distance between the 3' 
end of the oligomer n - l"PA n -l and the 5' end of the Oligomer n -PA n 
is equal to 0 nucleotides of the plasminogen antigen activator 
mRNA. 

After the degradation of the oligomers and/or linking 
moieties, the synthesized protein p53 is released into the 
determined cells. 

{H2N-FA1-C (O) NH-PA2-C (0)NH-PA3~C { 0 ) NH-PA4 -C (O) NH-PA5-C (0)NH-PA6~ 
-C (0)NH-PA7-C (O)NH-PA8-C(O)NK-PA9-C(O)NH-PAi0-C(O)NH-PAn-C(O)NH- 
-PA12-C (0)NH-PAi3-C(0)NH-PAi4-COOH) is biologically active 
protein - tumour suppresser p53 . The yield of synthesis in the 
cells can be very low, even <1%, because . the synthesis occurs 
directly into the targeted cells. Using different RNAs 
transcribed at different levels in the same cells, it is possible 
change the amount of the protein synthesized by this method. 

The variety of proteins , which can be synthesized by the 
proposed method, is enormous. Limitations could occur if the 
proteins to be synthesised are very large or have many 
hydrophobic amino acids. 

The distance between the 5* and 3' ends of the oligomer-PAs 
after hybridization to the template can be varied between 0 and 
10 nucleotides of the target RNA. 

In the example described above, the oligomers are 
antiparallel to the plasminogen antigen activator mRNA. Using 
RNAs which expressed specifically in different tumour cells, the 
synthesis of any protein in these cells can be achieved. One 
example of such RNA is metastasin (mts-1) mRNA (Tulchinsky et 
al.1992, accession number g486654) . 

Using oligomers antiparallel to metastasin mRNA it is 
possible to synthesise any toxin or protein specifically in human 
metastatic cells. 

Using different RNAs expressed specifically in different 
tissues or in cells infected by viruses, or in bacterial cells, 
it is possible to synthesise any toxin or protein specifically in 
these cells. 

The example 10 

Synthesis of the tumour suppresser p53 according to Formula 7. 
After hybridization of the oligomer-PAs to mRNA specific to 

RECTIFIED SHEET (RULE 91) 
ISA'EP 



PCT/IB99/00616 

WO 00/61775 

- 34 - 

no imkho" H-^o sapiens mRNA accession number 
ovarian tumour cells (NbHC. H -c , p examp i e K~l 

AA402345). the chemical moiety K 1 of PA, un * 
is NH2 group) interacts with the linking moiety L 2 of the 
oligomerx-PA, . After the interaction has occurred, the peptide 
5 ^ is bound through the peptidyl bond to the peptide PA 2 and i 
released from the 5- end of the oligomer!. The linking moiety L 2 
of the oligomer! is activated so that it interacts with the 
linking moiety ^ of oligomer,, and the ^ 
is released from the 3' end of oligomer,. The chemical moiety 1 
10 of oligomers -PA3 interacts with the linking moiety L 2 of 
oligomer- (P Al -C(o )N H-PA 2 ) to bind peptide PA 3 with ^ ; C(0,«H 
PA 2 releasing peptide PA^C <0)NH-PA 2 -c <o>NH-PA 3 from oligomer,. 
The 'activated linking moiety L*2 of oligomer, interacts with the 
linking moiety L'l and releases the peptide PA.-C ™m-»*-C <0£- 
15 PA 3 from the 3 • ends of oligomer . The processes described above 

in the cells 12 times. In such as manner, the 

: r ote~ p f%A;™ 

PA6-C(O, N H-PA 7 -C(O) N H-PA8-C(O)NH-PA 9 -C(O,NH-PA 10 -C(O) N H-PAll- 
cto,J-PA!2-C(0> N H-PA 13 -C(0> N H-PA! 4 > can be synthesized. Neither 
20 the degradation of the oligomers nor the degradation of the 
linking moieties is necessary to release the protein from the 
oligomers. Peptidyl bond formation between Pa n -i and PA„ and 
degradation of the linking moieties L*2 proceed simultaneously 
with the release of PAs from the 5" ends of the oligomers The 
25 activated linking moieties L *2 interact with the linking moieties 
L ~l to release the bound peptides from the 3' ends of the 
oligomers. 



PAi -MEEPQSDPSVEPPLSQETFSDLWKLLPENNVL 

PA2 .SPLPSQAMDDLMLSPDDIEQWF 

pa 3 - TEDPGPDEAPRMPEAAPR VAPAPAAP 

PA 4 .TPAAPAPAPSWPLSSSVPSQKTYQG 

pas SYGFRLGFLHSGTAKSVTCTY 

PA 6 -SPALNKMFCQLAKTCPVQLWVDSTPPPG 

PA 7 - TRVRAMAIYKQSQHMTEVVRRCPHHE 

PAn - TCSDSDGLAPPQHLIRVEGNLRVEYLDDRN 

PAg - TFRHSVVVPYEPPEVGSDCTTIHYNYMCNS 

PA10 - SCMGGMNRRPIL TIITLE DSSGNLLGRN 

PA1 1 -SFEVRVCACPGRDRRTEEENLRKKGEPHHELPPG 
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PA 12 STKRALPNNTSSSPQPKKKPLDGEYF 

P A) 3 - TLQIRGRERFEMFRELNEALELKDA QA GKEPGG 

PAi 4 .SRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD 

5 where PAi co PA3.4 are peptides bound to oligomers, 

Amino acids are designated in bold/ italicised one letter code. 
A - alanine. R - arginine, N - asparagine, D - aspartic acid. 
C- cysteine, Q -glutamine, E - glutamic acids, G - glycine, 
10 H - histidina, X -isoleucine, L-leucine, K - lysine, M - 

methionine, F - phenylalanine, P- proline. S - serine. T - 
threonine, W- tryptophan. Y - tyrosine, V - valine. 

3' ATGGGCGGTAGGTAC 5' 
3' TAGCGGTGCCCTCGA 5* 
3' AACCCCGACGTCACG 5" 
3' TTCCGGACCCACGGA 5' 
3' CGAGGTACAGGCCCC 5' 
3' TACTCGAGTGTCTCG 5' 
3' ACGACCGTCCCTAGT 5' 
3' GACCGTGACTTCACC 5' 
3' TGACGGACGCCCGGA 5' 
3* CAGTCCTCGTCTAGC 5' 
3' TTCGACGTGAGTCCC 5' 
3' TCTCGGAGTCCCTTC 5' 
3' GGAGAGTCTGGTCGA 5* 
3" GGTCGGGTCGCGGGT 5* 

Oligomers are complementary (antiparallel) to NbHOT Homo 
30 sapiens mRNA (clone 741045 accession number AA402345) which 
is specific to ovarian tumour cells. The distance of the 
oligomers each from other is null nucleotides of the NbHOT 
Homo sapiens mRNA. 
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Oligomeri 2 
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MEEPOSDPSVEPPLSQETFSDLWKLLPENNVL 

Oligomeri -PAi is L*2 

3' ATGGGCGGTAGGTAC 5' 

(K A 1 )SPLPSOAMDDLMLSPDOIEQWF 
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0.igomer 2 -PA 2 is ^ -^qcGGTGCCCTCGaV 



WDTEDPGPDEAPRMPEAAPRVAPAPAAP 

0.igomer 3 -PA3 is ^ ^ CCCQACGTCA CG 5' 

^TPAAPAPAPSWPLSSSVPSQKTYQG^ 

10 o^ omer4 PA4 is 3 , -pfcCGGACCCACGGA 5' 

{K ^)SYGFRLGFLHSGTAKSVTCTY 

L A 1 L " 



15 



Oligomer 5 -PA5 . ^ qq^qqjaqaGGCCCC 5 > 

( KAi)SPALWKJHFCQtAKTCPWLIirVDSTPPPO A2 

0.igomer 6 -PA 6 is ^ ^ACTCG AGTGTCTCG 5' 

20 ( K A 1 ) TR VP A MAI YKQS QHMTEVVRRCPHHE^ ^ 

o„ g o m er 7 -PA 7 is ^ ACGACCGTCCCTAGT 5' 

3' GACCGTGACTTCACC 5' 



Oligomer8-PA8 is LM 



(K A 1) 



30 Oligomerg-PAg is 



TFRHSVVVPYEPPEVGSDCTTIHYNYMCNS 



L A 1 



3' TGACGGACGCCCGGA 5' 



{ ^ )S CMGGMNRRPILTIITLEDSSGNLLGRNS^ 

35 ougo m er 10 PAiois 31 ^AGTCCTCGTCTAGC 5' 

^ )F EVPVCACPGBDRBTEEENLRKKGEPHHELPPG^ 

40 Or.gomeni-PA11 is g» L ttcG ACGTG AGTCCC 5' 

( K A i)T/CR/\LPA/NrSSSPQPKK/CPLDGEyF 
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L A 2 



Oligomeri2- pA 12 is LA1 

3' TCTCGGAGTCCCTTCs' 



5 Oligomer 3-PA1 3 is 



<K A 1 )TLQIRGRERFEMFRELNEALELKDAQAGKEPGG^ 

3' GG AGAGTCTGGTCG A 5' 



{K*A)SRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD 

10 Oligomer 14-PA1 4 'S LA1 

M 3' GGTCGGGTCGCGGGT 5' 
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20 



This method of protein synthesis also allows modification of 
the synthesized protein. Certain amino acids of the peptides 
used in the synthesis can be glycosylated or phosphorylated. 

Glycosylation of a protein is a complex process. and 
difficulties may occur in the penetrance of some tissues with the 
glycosylated form of the peptide due to the size of the molecule. 

However the use of phosphorylated peptides opens up the 
possibility to synthesize already active proteins in the cells of 
living organisms. 

25 The synthesis of RNA. 

Using the method described above, it is possible to 
synthesise into targeted cells not only proteins but also RNAs . 
An example of such synthesis is represented in Fig. 10 
To synthesize whole RNA in cells from n oligomers bound to 
30 oligoribonucleotides (oligomer-PAs ) the concentration of such 
oligomer-PAs must be high. After the simultaneous hybridization 
of oligomer-PAs to the same molecule of the cellular RNA, the 
chemically active 3' hydroxyl group of the oligoribonucleotide 
PAi interacts with the linking moiety -L-2-S- which bound 
35 oligoribonucleotide pa 2 with oligomer 2. In this case the 
linking group is represented with an -S-L A 2- moiety which is 
coupled to phosphate group of the oligoribonucleotide PA 2 - The 
3- hydroxyl group of the oligoribonucleotide PAi interacts with 
the linking group of PA 2 forming a chemical bond with the 
phosphate group, releasing the oligoribonucleotide PA 2 at it's 5* 
end from oligomer 2, and activating the linking moiety with the 
formation of the — SH group. This chemically active group -SH 

RECTIFIED SHEET (RULE 91) 
ISA/EP 
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, • -~«-,, - - 1 _c which couples the oligomers, 

interacts with linking moiety 1 a wmcn cq y 

; his process is repeated n-1 ci.es to bind all PAs xn one 
lolecule. PA! is bound through chemical .oxety -O- to PA 2 then 
in turn P A1 -m-PA 2 is bound through chemical moxety -0- ^ • ~3. 
5 then PA 1 -m-P A2 -m-PA 3 is bound through chemxcal moxety -0- to PA4 
and so on until the last olic.ribonucleotide is bound, formxng 

Wh0l %n i ^r^ y ur\ Ct ™are oligonucleotides comprising 

from 3 to 300 nucleotides. , _ 

10 n in TAn" means the ordinal number xn a ser.es of 

oligonucleotides used in the synthesis of a whole RNA, where 
n is selected from 2 to 1000. 
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Claims : 

1. A process for synthesis of biologically active compounds 
(BACs) from biologically inactive BAC precursors (PBACs) "A". 
■B» and »PA n " chemically bound to 5' and/or 3" ends of the 

5 oligomers directly in cells of living organisms according to 
Formulas 1 to 7, which process comprises: 

(a) at least two oligomers, chemically bound at their 5 1 
and/or 3 ' ends to biologically inactive precursors of the 
biologically active compounds (oligomer-PBACs), are 

10 hybridised simultaneously to cellular RNA, DNA or dsDNA in 

vivo in cells of a living organism, so that after 
hybridization the distance between the 5' or 3' ends of 
the oligomer-PBAC "A" and the 3 • or 5' ends of the oligomer- 
PBAC "B" is from 0 to 8 ribo (deoxy) nucleotides of cellular 

15 RNA, DNA or dsDNA correspondingly, and the chemically active 

groups K-2 and K~l of the biologically inactive PBACs "A" 
and "B" can interact with each other or with linking 
moieties L*l and L~2 to form chemical moiety "m" between 
PBAC "A" and PBAC "B" so that "A"-m-"B" is equal to the 

20 biologically active compound "T"; 

(b) (Formula 1) the same process as in (a) , but after 
hybridization of the "oligomer-PBACs" "A" and "B" to 
cellular RNA, DNA or dsDNA , the chemically active groups K~l 

25 and K~2 of the oligomer-PBACs "A" and "B" interact with 

each other to form the chemical moiety "m" , which combines 
PBACs "A" and "B " into one active molecule of the 
biologically active compound »T" , the degradation of the 
oligomers and/or linking moieties L~l and L~2 by cellular 

30 enzymes or hydrolysis leads to the release of the 

synthesized BAC -T- directly into targeted cells of a living 
organism ,- 

(c) (Formula 2) the same process as in (a), but after 
35 hybridization of "oligomer-PBACs" "A" and "B" to cellular 

RNA. DNA or dsDNA, the chemically active group K~2 of 
oligomer-PBAC "B" interacts with the linking moiety L~l 
of oligomer-PBAC "A" to combine the PBACs through chemical 
moiety "m», into one active molecule of the biologically 
40 active compound " T" , releasing the PBAC "B" from the 
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oligomer and the oligomer "A" and/or linking moieties L*l 
are degraded by cellular enzymes or hydrolysis leadxng to 
the release of the synthesized BAG -T- directly into 
targeted cells of a living organism; 

(d ) (Formula 3) the same process as in (a), but after 
hybridization of ■ oligomer -PBACs" "A" and -.- to cellular 
RNA, DNA or dsDNA, the chemically active group K 1 of the 
oligomer-PBACs interacts with the linking moxety L 2 to 
combine the PBACs through chemical moiety -»■ xnto one 
active molecule of the biologically active compound ' 
releasing the PBAC -B- from the oligomer and activating the 
chemical moiety L~2, which after activation interacts wxth 
the linking moiety L*l to release the biologically actxve 
compound -T- from oligomer directly into targeted cells of 

living organism. =f ter 
(e) (Formula 4) the same process as xn (a), but aft 
hybridization of -oligomer-PBACs" "A" and "B- to cellular 
RNA, DNA or dsDNA, the chemically active group K*2 of 
oligomer-PBAC -B- interacts with the linking moxety L 1 of 
the oligomer-PBAC "A" to combine the PBACs through t 
chemical moiety -m- . and the chemically active group K 1 of 
the oligomer-PBAC -A" interacts with the linkxng moxety ^ 
of the oligomer-PBAC -»- to form chemical moiety «-l whxch. 
together with the chemical moiety m. combines two PBACs 
into one active molecule of the biologically active 
compound "T" , with the release of the PBAC from the 

oligomer. 

2. The process of claim 1 but: % 

, (a, the synthesis of the BAG "PR- in the cells of Ixvxng 

onanisms T. performed from n -oligomer n -PA n "s so that 
.oligomem-i-PAn-l" and - oligomer n -PA n » are hybrxdxzed 
simultaneously on the same molecule of cellular RNA DNA or 
dsDNA , with a distance of from null to eight nucleotxdes of 

5 cellular RNA or DNA between the 3' or 5' ends of the 

5 celiuxar km q£ fche oligom er n - 

oligomern-1- PA n-l". ana cne 

correspondingly, here n is selected from 2 to 2000; 

(b) (Formula 5) the same process as in (a), but after 
0 simultaneous hybridization of ■•oligomer n -i-PA n -l" and 
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"oligomern-PAn" to cellular RNA or DNA, the chemically 
active groups K^l and K~2 interact with each other to form 
the chemical moiety "m" between " oligomer n - 1 -PA n -l " and 
"oligomern-PAn- correspondingly, this step is repeated in 
5 the cells n-1 times and combines n-1 times all "PA n "s into 

one active molecule of biologically active compound "PR" 
which consists of n PA n sc that the compound { " PA" i -m- " PA" 2 ~ 
m- "PA" 3 -m- " PA" 4 -m- . . . -m- " PA n -3 " " P A n-2 " -m- " PA n - 1 " -m- " PA n » } 
is the biologically active compound "PR"; the degradation of 
10 the oligomers and/or linking moieties L^l and 1^2 leads to 

the release of synthesized BAC "PR" directly in the targeted 
cells of a living organism, here n is selected from 2 to 
2000; 

15 ( C ) (Formula 6) the same process as in (a) , but after 

simultaneous hybridization of " oligomer n _ i-PA n -l " and 
"oligomer n -PA n " to cellular RNA, DNA or dsDNA chemically 
active group K~l of ■ oligomer n -l- pA n-l " interacts with the 
linking moiety L~2 of w oligomer n -PA n " to bind PA n -i and 

20 PA n through the chemical moiety "m" , this step is repeated 

in the cells n-1 times, and combines n-1 times all PA n s 
after hybridization of all n "01igomer n -PA n "s into one 
active molecule of biologically active compound "PR", which 
consists of n PA n so that the compound { PAi -m-PA2 -m-PA3 -m- 

25 PA 4 -m-. . . -m-PA n _3-m-PA n -2-m-PA n _i-m--PA n } is equal to the 

biologically active compound PR; the degradation of the 
oligomers and/or linking moieties L"l and L^2 due to 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC *PR" directly into targeted cells of a 

30 living organism, here n is selected from 2 to 2000; 

'""(d)" (Formula 7) the same process as, in (c) , but after 
interaction of K*l with L"2 , L~2 is chemically activated so 
that it can interact with the linking moiety L A 1 of 

35 oligomer-PA n -i, destroying the binding of oligomer n _i with 

PA n -i, this step is repeated n-1 times, so that only whole 
BAC "PR" consisting of n PA n s {PAi-m-PA2 -m-PA3 -m-PA4-m- . . . - 
n>-PA n -3-m-PAn-2-m-PAn-l-n*-PA n ) is released directly into 
targeted cells of a living organism, here n is selected from 

40 2 to 2000. 
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, ■ i „r,a 2 the linking moieties L*l and L~2 are bound 

..w- nre selected from chemical substances w« 

are sexecte moie tv "m" , so that the compound 

each other through the chemxca- moiety m . 
A-m-B is the biologically active compound -T" : 



25 



30 



A _ Q _ B is equal to a whole BAC 

A-NH-C(0)-B is equal to a whole BAC 



A-C(O) -NH-B i s 



ecual to a whole BAC "T B 



A yu.B is equal to a whole BAC l 

A-dbdN-B i« equal to a Wh ° le 

A-C<0>O-B ^ equal to a whole BAC 

20 A-C(0)S-B is equal to a who e BAC T 



if 

ntj»n 



A-C(S)S-B 
A-S-s-B 



is equal to a whole BAC 
is equal to a whole BAC "T 



A-C(S,0-B is equal to a whole BAC T 

A-N=N-B is equal co a whole ^ 

5. Xn claim 2. biologically inactive precursors of BAC PA n are 
selected from biologically inactive peptides and 
oligonucleotides so that _ m _ „ _ m _ . PAn - , is 

Lai to the biologically active compound whxch xs 

protein or a TO. follows: 
S.Chemical moieties in claxms 2,3 and are M(H )C(0)-. - 

C(0)N(H}-. -C(S)-0- ( -C(S)-S 
35 -NH-, -S-; 

K A 1 is selected independently from: -«<2). dbdNH. -OH. 
-SH. -F, -CI, -Br. -I, --l-C(X»-XM-^2; 
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K~2 is selected independently from: - NH(2), -dbd-NH, -OH, 
-SH, -R~1-C(X)-X"1-R"2, -? ( -CI, -Br, -I; 

L*l is independently: chemical bond, -R*l-, -R~l-0-S-R A 2-, 
5 -R*l-S-0-R"2-, -R*l-S-S-R*2-. -R^l-S-N (H) -R A 2- , 

-R*1-N(H)-S-R*2-, -R*l-0-N(H)-R*2-. -R A 1-N(H) -0-R A 2-, 
-R A 1-C (X) -X-R~2-; 

L~2 is independently: chemical bond, -R"l-, -R A l-0-S-R A 2-, 
10 -R A l-S-0-R*2-, -R A 1-S-S-R A 2-, -R^l-S-N(H) -R A 2- , 

-R A 1-N(H) -S-R~2-, -R A l-0-N<H)-R A 2-, -R A 1-N (H) -0-R"2-, 
-R~1-C<X)-X A 1-R A 2-, -R A 1-X-C(X)-X-C<X)-X-R A 2-; 

R^l is independently: chemical bond, alkyl, alkenyl , 
15 alkynyl, aryl , heteroalkyl, heteroalkenyl , heteroalkynyl , 

heteroaryl, cycloheteroaryl , carbocyclic, heterocyclic ring, 
X A 1-P(X> <X)-X~1, -S<0)-, -S(O) (O)-, -X A 1-S(X) (X)-X^l-, - 
C<0>-, -N (H) - , -N=N- , -X A 1-P(X) <X)-X A 1-, -X A 1 -P (X) (X) -X A 1- 
P(X) (X)-X^l, -X A 1-P<X) (X)-X A 1-P<X) (X)-X^l-P(X) (X)-X^l, - 
20 C(S)-, any suitable linking group; 

R A 2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroaryl, 
cycloheteroaryl, carbocyclic, heterocyclic ring, X~l- 
25 P(X)(X)-X"1, -S(0)-, -S(0)<0)-, -X A 1-S(X) (X)-X^l-, -C<0)-, - 

N(H) - , -N=N- , -X^l-P(X) (X)-X-l-, -X^l-P(X) (X)-X^l-P(X) (X) - 
X A 1, -X A 1-P(X> (X)-X-l-P(X) (X)-X^l-P(X) <X)-X~1, -C(S)-, any 
suitable linking group; 

30 X is independently S, O, NH, Se, alkyl, alkenyl, alkynyl; 

X~l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

7. Biologically active compound M T H which can be synthesized 
according the processes presented in claims 1 and 3 include but 
35 are not limited to: 

a) biologically active alkaloids and their chemical 
analogues, peptides and inhibitors or cof actors of cellular 
enzymes ; 

b) synthetic and natural compounds which are inhibitors or 
40 stimulators of cellular processes such as: 
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cellular metabolism. DNA "replication. RNA transcription. RNA 
translation, RNA elongation and RNA processing, protein 
synthesis, protein processing, cellular dif £ erentiation, cellular 
division, ion channel transmission, cellular protein and RNA s 
5 transportation, processes of cellular oxidation and the like 

8. Biologically active compounds and -PR" in claims 1. 2. 3 

and 4 include but are not limited to cytolitical toxins and 

geologically active compounds "PR" which are synthesized 
10 according to the processes presented in claims 2 and 4 are 

selected from biologically active proteins and RNAs. 

10. The biologically active proteins and peptides described in 

claims 2,4 and 8 are synthesized from shorter biologically 

inactive peptides (PAs) consisting of from 2 to 100 ammo-ids 
15 and their synthetic analogues L. D or DL configuration at the 

alpha carbon atom which are selected from valine, leucine. 

alanine, glycine, tyrosine, tryptophan, tryptophan isoleucme. 

proline, histidine. lysin. glutamic acid, methionine serine. 

cysteine, glutamine phenylalanine, methionine sulfoxide, 
20 threonine. arginine, aspartic acid, asparagin. phenylglycine. 

norleucine, norvaline, alpha-aminobutyric acid. 0 -methyl serine. 

O-ethylserine. S-methylcysteine . s-benzylcysteme , S- 

ethylcysteine. 5 , 5, 5-trif luoroleucine and hexaf luoroleucine; 

other modifications of aminoacids are also possible, -eluding 
25 but not limited to the addition of substituents at carbone atoms 
such as -OH, -SH. -SCH 3 , -0CH 3 , -F.-Cl.-Br. -NH 2( -C<S>- or 

?i 0, The biologically active proteins described in claims 8 and 9 
include but are not limited to enzymes, DNA polymerases, RNA 
30 polymerases, esterases, lipases, proteases. kinases, 
transferases, transcription factors, transmembrane proteins 
membrane proteins, cyclins. cytoplasmic proteins, nuclear 
proteins, toxins and like this. 

12. The biologically active RNAs described in Formula 2 can be 
35 synthesized from biologically inactive f r Z 
consisting of from 2 to 100 ribonucleotides, selected from 
uridin, guanidine, cytosin or adenine. 

!3. in cTai»s 1 and 2. the cells where the biologically active 
substances can be synthesized have specific KHA. ™A or dsDNA 
40 molecules of determined sequence. 
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